[Nucleotide receptors in learning and neuronal plasticity].
Nucleotide signalling plays an important role in neuronal plasticity and learning. Nucleotides are released at the synaptic terminals and may act pre- and postsynaptically by activating Pland P2 receptors. The A1 receptor, activated tonically by resting concentration of adenosine regulates basal neurotransmission. The A2A receptor is activated by increased adenosine levels and participates in plastic changes. ATP may act as an independent neurotransmitter on the P2X1 receptor, or via P2X3 subtype as a neuromodulator that affects NMDA receptor signalling. The G protein coupled P2Y receptors also evoke neuromodulatory effect on the neuronal plasticity, inhibiting LTD in prefrontal cortex. P2X7 receptor is responsible for communication between astrocytes and for synchronizing their activity. ATP and adenosine released by astrocytes act as neuromodulators both at the release site and heterosynaptically. Taken together, these multiple actions of nucleotides constitute a mechanism regulating homeostatic processes that are necessary for proper brain functioning: synaptic scaling and metaplasticity.